Tricyclic antidepressants heart, peripheral [16] [17] [18] concentrations are a reliable indication of a drug concentration at the time of death. Using fentanyl as a representative case example (12) , the biochemical and physical mechanisms responsible for increasing fentanyl concentrations in femoral/peripheral and heart blood over the postmortem interval are complex and likely vary from case to case. Fentanyl is a lipophilic drug, which is highly bound to proteins at physiological pH (7.4) . A broad tissue uptake of fentanyl creates a large steady state volume of distribution. Fentanyl distribution can be described to occur in a three-compartment model: 1. the circulatory system (blood) plus vessel rich highly perfused tissue (liver, lung, heart) compartment; 2. peripheral compartment comprised of skeletal muscle; and 3. peripheral compartment comprised of adipose (fat) tissue. High partitioning of fentanyl into skeletal muscle occurs rapidly, with tissue concentrations 4-to 10-fold higher than in plasma (12) . There is also a high tissue-to-blood concentration gradient for liver, 3-to 35-fold, and heart, 2-to 5.3-fold (11, 18, 19) . Small decreases in plasma pH that can occur within minutes following death result in substantial decreases in protein binding of fentanyl. At death, there is a decrease in plasma pH, from the physiological pH of 7.4 in the living, to as low as 5.6 within 24 h postmortem. The pH decrease results in an increased permeability of tissue cell membranes, which results in a shift of drug concentrations to move along a concentration gradient (from the high tissue levels to the lower plasma levels). Postmortem fentanyl concentrations, both in the peripheral and central (heart) blood, may not stay static. When heart or peripheral blood is drawn it more likely than not does not reflect the blood concentration at the time of death, but reflects the combination of tissue-bound drug that has been released into the blood/fluid that is drawn at autopsy hours after death. I opine that this needs to be carefully considered in cause of death determinations when interpretation of PM drug concentrations is backed by literature in support of PMR. This is especially true in death cases in which blood concentrations may be overinterpreted as the cause of death based on the assumption that the peripheral PM blood concentration is an accurate record of the perimortem blood concentration at the time of death.
To assist the forensic toxicologist in interpretation of these difficult cases, some laboratories have moved to measuring PM tissue (liver) concentrations. The history of tricyclic antidepressant monitoring of liver levels, differentiating between fatal and therapeutic ingestions, has been established since 1970 (17, 18, 20) . Recently, Anderson and Muto (21) have proposed the similar utilization of liver tissue to differential therapeutic from toxic or fatal fentanyl concentrations. The use of liver concentrations is further supported by the recent observations of fentanyl PMR in PB (11, 12) . Carefully designed studies need to be performed to better understand the relationship between central and peripheral blood and liver concentrations during the postmortem interval for drugs prone to PMR. Just as important are studies that have shown that, for some drugs, such as cocaine (22) and morphine (23), there was not a consistent and reproducible increase in drug concentration with the lapse of time (i.e., a temporal relationship). The studies did show that for several cases there were marked site-to-site differences in drug concentration, where the central blood concentrations were higher than in peripheral blood. These findings further underscore the fact that that a peripheral blood sample used to measure PM morphine or cocaine concentrations may not always approximate the perimortem blood concentration.
The second issue regards the lack of differentiating whether drug concentrations are reported as a "total" or "unconjugated" concentration in peer-reviewed literature. Because both medical examiners and coroners are often not appropriately trained in asking the right questions regarding toxicology laboratory analytical issues, such as 1. was the PM morphine concentration a total morphine (including both unconjugated and conjugated morphine) or was it an unconjugated morphine concentration, and 2. was the literature reviewed by the medical examiner to assist in correlating a PM blood morphine concentration and cause of death determination clear as to whether the reported morphine concentrations were unconjugated or total in the literature article used as a reference. For example, review of Baselt's section on morphine (24) does not adequately differentiate the studies that have reported total versus unconjugated comcentrations. This could potentially mislead the interpretation by a medical examiner if they were to assume the blood level was a total concentration, yet reported as an unconjugated concentration that was possibly only 10 to 20% of the total concentration. Greater experimental detail needs to be forthcoming by all authors reporting unconjugated concentrations compared to total (unconjugated and conjugated) concentrations.
The overriding goal is to provide quality and dependable forensic toxicology results that can be reliably used for interpretation by all forensic scientists and pathologists (25) . A better understanding of PMR of drugs and accurate reporting of unconjugated versus total drug concentrations, in both blood and tissue, will improve the field of forensic toxicology and better assist in the appropriate determination of cause of death investigations. Measurement of tissue (liver) concentrations instead of blood may be the insight needed to avoid the false increases in blood drug concentrations following PMR.
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